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Abstract ;: Compared with fixed-speed pumped storage units, variable-speed pumped storage units can achieve a flexible power
adjustment by regulating the speed of units, and have frequency regulation capability under different operating conditions. In
order to fully compare and analyze the fast frequency regulation capability and dynamic characteristics of fixed-speed and
variable-speed pumped storage units, firstly, a model of full-order doubly-fed variable-speed pumped storage model including
frequency regulation function module is established. Secondly, the control and operation characteristics of variable-speed
pumped storage units under different operating conditions are analyzed. Finally, through the dynamic simulation experiment
based on three-machine nine-wire system, the frequency regulation capability and dynamic characteristics of fixed-speed and
variable-speed pumped storage units are compared and analyzed. The simulation results show that the pumped storage unit can
provide fast frequency regulation for the system under power generation and pumping conditions through active droop control, and
the frequency regulation capability of variable-speed pumped storage units is better than that of fixed-speed pumped storage units.
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